Zafirlukast antagonizes ATP-binding cassette subfamily G member 2-mediated multidrug resistance.
ATP-binding cassette (ABC) transporters are present in the majority of human tumors and are involved in multidrug resistance (MDR). Therefore, compounds that inhibit the function of ABC transporters may improve the efficacy of anticancer agents. Previous research has shown that zafirlukast is a reversal drug for multidrug resistance protein (MRP) 1-mediated MDR. In the present study, we assessed whether zafirlukast could be a reversal agent for other ABC transporter-mediated MDR. Using the MTT assay, we found that zafirlukast enhanced the cytotoxicity of several anticancer drugs that are substrates of breast cancer resistance proteins (BCRP/ABCG2), including mitoxantrone and SN-38. Furthermore, zafirlukast could partially reverse P-glycoprotein-mediated (P-gp/ABCB1) and MRP7 (ABCC10)-mediated MDR at nontoxic doses. Studies on [(3)H]-mitoxantrone accumulation and efflux have shown that zafirlukast increases the intracellular accumulation of [(3)H]-mitoxantrone by directly inhibiting ABCG2-mediated drug efflux. Western blot analysis indicated that zafirlukast did not alter the expression of ABCG2. In addition, a docking model predicted the binding conformation of zafirlukast within the transmembrane region of homology-modeled human ABCG2. Our findings suggest a possible strategy to potentially enhance the activity of anticancer drugs using a clinically approved drug with known side effects and drug-drug interactions.